1. Introduction {#sec0005}
===============

Renal cell carcinoma (RCC) is the most common malignant neoplasm affecting the kidney, accounting for 3% of adult cancers.[@bib0005] Approximately 30% of patients present with metastatic disease,[@bib0010] often as the initial manifestation of RCC.

The most common sites of distant RCC metastasis are the lungs (60%), bone (40%), and liver (40%),[@bib0015] but RCC is also renowned for unpredictable patterns of secondary spread to involve almost every other body site. Late recurrences are another feature, with lesions appearing 10 years or more following surgical treatment.[@bib0020] Metastatic RCC (mRCC) has a poor prognosis with a median survival of less than 12 months.[@bib0015] RCC metastasis to the head and neck region is well recognised, occurring in approximately 15% of cases.[@bib0025; @bib0030] Of interest, there are no reported cases of metastasis to the parathyroid gland. We describe a case of RCC metastasis to the parathyroid gland with a review of the relevant literature.

2. Presentation of case {#sec0010}
=======================

A 69-year-old male patient was referred to the head and neck surgery department following serial computed tomography (CT) scans of the chest that revealed an enlarging right upper mediastinal mass.

He was seen by the plastic surgeons 8 years previously with a rapidly enlarging 3 cm superficial lesion on the ventral aspect of the left forearm which revealed metastatic renal (clear) cell carcinoma on excision biopsy. He was subsequently treated for a pT3b N0 M1 clear cell carcinoma of the right kidney with a right nephrectomy, and interferon immunotherapy for 18 months. He was disease free for 7 years post treatment. A surveillance CT scan then detected a 1.1 cm enhancing upper mediastinum mass, suggestive of a 'lymph node' in the right cervical para-oesophageal region ([Fig. 1](#fig0005){ref-type="fig"}). A repeat CT scan of the chest and abdomen 12 months later showed that the right para-oesophageal mass had increased in size to 1.4 cm, with no other lesions evident. The patient was otherwise asymptomatic, and apart from hypertension, had no other significant past medical history. Clinical examination of the head and neck region was unremarkable.

Given the suspected diagnosis of mRCC the patient was counselled for excision surgery via a transcervical approach. Intraoperatively, the right thyroid lobe was mobilised medially, and the metastatic deposit was found to lie deep to the inferior thyroid artery in the tracheo-oesophageal groove. The right recurrent laryngeal nerve was in an abnormal position, having been displaced by tumour. The tumour was excised entirely. The patient had an uneventful recovery, and was discharged on the 2nd post-operative day.

Histopathological assessment of the lesion, revealed a 2 cm × 1.5 cm × 0.5 cm firm grey soft tissue nodule. On microscopic examination, it comprised a nodule of highly vascular carcinoma comprising small lobules, cysts and clusters of cells with clear to eosinophilic cytoplasm, mildly pleomorphic nuclei and small prominent nucleoli with insignificant mitotic activity ([Fig. 2](#fig0010){ref-type="fig"}). Intratumour haemorrhage and cysts were present. In this central zone the tumour cells co-expressed cytokeratin (AE1/3) and vimentin, and were positive for CD10. Around the periphery there was an almost complete rim of compressed parathyroid gland consisting of normal parathyroid chief and oxyphilic cells. In some areas these formed recognisable parathyroid gland with fat, but in other areas the thin rim of partly clear cells was highlighted by positive immunoreaction for parathyroid hormone (PTH) and chromogranin ([Fig. 3](#fig0015){ref-type="fig"}), which were negative in the central zone. There was no vimentin co-expression or CD10 in the parathyroid component. The excision margin ran along the edge of both the parathyroid gland and in places of the carcinoma, with no evidence of transected tumour. Overall, the histological analysis was consistent with mRCC to the parathyroid gland.

The patient remains alive at 19 months following excision. His post-operative PTH and corrected calcium was within normal limits.

3. Discussion {#sec0015}
=============

RCC is the third most common infraclavicular tumour to metastasise to the head and neck region after breast and lung cancer.[@bib0035; @bib0040; @bib0045; @bib0050] The therapeutic modality for mRCC depends on the head and neck subsite involved, but most efforts are directed at palliation to control symptoms, with metastectomy most often advocated.[@bib0050; @bib0055; @bib0060; @bib0065; @bib0070; @bib0075] Metastectomy in cases of RCC metastases can be curative or at least offer excellent long term local control. This case demonstrates that in selected cases of RCC metastases to the head and neck region, metastectomy can be advocated to achieve excellent local control and potential cure.

Radiotherapy has also been purported to be an effective palliative treatment for RCC with excellent local symptom control.[@bib0055] Other treatments include cytotoxic chemotherapy,[@bib0015] immunotherapy,[@bib0010; @bib0015] and more recently molecular targeted therapy,[@bib0080] all with limited response rates.

To the best of our knowledge, mRCC to the parathyroid gland is extremely rare, if reported. In our patient, the previous history of mRCC made us consider RCC metastasis. However, given the discrete anatomical location, separate from the thyroid gland, our initial diagnosis was of a metastatic lymph node deposit. Intra-operative findings of a vascular lesion closely related to the inferior thyroid artery and recurrent laryngeal nerve did raise suspicion of a metastatic inferior parathyroid tumour, which was confirmed on subsequent histological analysis.

Metastases to the parathyroid glands are extremely rare with very few cases in the literature, even in the context of widespread carcinomatosis.[@bib0085] A study investigating sites of metastasis in 1000 autopsies of cancer patients in 1950 did not observe a single case of parathyroid metastasis, despite noting metastases in unusual locations.[@bib0090] Further work from a prospective post-mortem study of 160 patients with a range of malignant neoplasms, demonstrated metastatic involvement of at least one parathyroid gland in 19.9% of cases.[@bib0095] However, the same investigators in a retrospective study of 750 necropsies identified secondary malignant involvement of the parathyroid in only 5.3% of cases. The most common primary sites in decreasing order of frequency were breast, blood (leukaemia), skin (malignant melanoma), lung, soft tissue (spindle cell sarcomas), and lymphomas.[@bib0095] Interestingly, in both series, secondary neoplastic involvement of the parathyroid was part of widespread metastasis, however, it should be noted that the methods employed to identify the primary tumour site appear ambiguous, and their results need to be interpreted with caution. A further post-mortem investigation of metastasis to endocrine glands detected only 3 cases out of 1900 patients with involvement of the parathyroid gland,[@bib0100] and like the previous studies mentioned, none of the primary sites of origin included the kidney.

Despite the rich vascular supply of the parathyroid glands, it would appear that there is no predilection for mRCC. There was no clinical evidence of altered calcium balance in our case preoperatively and post-operative calcium and PTH levels were normal. With the involvement of one parathyroid gland, there is nothing in the literature to guide management of the remaining parathyroids with regards to close monitoring for further metastatic deposits versus prophylactic parathyroidectomy to prevent the development of further metastatic deposits. Given the bizarre presentation of mRCC in our case, the patient is being followed up closely, with a view to localised treatment of any further metastatic deposits as and when they arise, depending on his symptoms and performance status.

4. Conclusion {#sec0020}
=============

RCC has a reputation for unpredictable patterns of metastasis, and our case highlights this, with the first description in the literature of RCC metastasis to the parathyroid gland. Our patient presented initially with a cutaneous RCC metastasis that upon further investigation resulted in detection of the right kidney primary. Despite the poor prognosis associated with mRCC, our patient is still alive 10 years following original presentation, despite having metastasis to two different extra-renal sites and a shortened course of initial adjuvant systemic therapy. In mRCC to the parathyroid gland, metastectomy can offer excellent long term local control.
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![Computed tomography (CT) scan of the chest showing a 1.4 cm right upper mediastinum mass in the cervical para-oesophageal region (white arrow).](gr1){#fig0005}

![Metastatic renal cell carcinoma (upper left) surrounded by parathyroid chief and oxyphilic cells (lower right). The neoplastic cells are polygonal with clear to eosinophilic cytoplasm, mildly pleomorphic nuclei and small prominent nucleoli (haematoxylin and eosin).](gr2){#fig0010}

![(a and b) Immunohistochemistry showing that only the rim of normal parathyroid gland surrounding the metastasis was positive for chromogranin (low power of whole lesion) and parathormone (PTH, high power).](gr3){#fig0015}
